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Abstract: 

PROBLEM TO BE SOLVED: To keep picture quality of each picture to be uniform in coding a moving image by combining an I picture, a P picture and a B 
picture. SOLUTION: A time direction change degree calculating section 14 calculates a time direction change degree of a moving image signal on the basis of input 
image data of a memory 11 and the information of produced code quantity of a buffer 13. A quantization width control section 18 consists of a quantization width 
coefficient calculating section 15, a GOP quantization width determining section 16, and a picture quantization width determining section 17. The section 18 
determines the quantization width of a picture to be coded, by using reference quantization width of the GOP determined on the basis of a prescribed coding rate and 
the transition of produced code quantity in the buffer 13, and a quantization width coefficient of each picture type calculated from the time direction change degree. 
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JPO Machine translation abstract: 
(57) Abstract 

SUBJECT It aims at keeping the image quality of each picture uniform in the video coding which combined I picture, P picture, and B picture. 
Means for SolutionThe time direction change degree calculation part 14 computes the degree of time direction change of a dynamic image signal based on 
information on inputted image data of the memory 11, and a generated code amount of the buffer 13. Basis child-ized width of GOP which the quantization width 
control section 18 was constituted from the quantization width coefficient calculation part 15, the GOP quantization width deciding part 16, and the picture 
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quantization width deciding part 17, and was calculated from transition of a generated code amount in a predetermined encoding rate and the buffer 13, Quantization 
width of a picture made into a coding subject is determined using a quantization width coefficient of each picture type computed from the above-mentioned degree of 
time direction change. 



Claim(s) 

Claim lln video coding equipment which considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction 
coding, or prediction coding, and codes said dynamic image signal, Video coding equipment provided with a time direction change degree calculating means which 
computes the degree of change of a time direction in said dynamic image signal, and a quantization width control means which controls quantization width of 
formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said degree of time direction change. 
Claim 2Video coding equipment when said degree of time direction change is small in the video coding equipment according to claim 1, wherein said quantization 
width control means makes quantization width small for quantization width of formation of a screen inner code relatively to forward prediction coding and 
bidirectional prediction coding. 

Claim 3Video coding equipment, wherein said time direction change degree calculating means computes said degree of time direction change in the video coding 
equipment according to claim 1 using difference information between pictures in an inputted dynamic image signal. 

Claim 4Video coding equipment, wherein said time direction change degree calculating means computes said degree of time direction change in the video coding 

equipment according to claim 1 using information on a code amount assigned before coding, and a generated code amount obtained after coding. 

Claim SVideo coding equipment, wherein said time direction change degree calculating means computes said degree of time direction change in the video coding 

equipment according to claim 1 using information on a motion vector and information on coding mode which are acquired at the time of coding. 

Claim 6In video coding equipment which considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction 

coding, or prediction coding, and codes said dynamic image signal, Video coding equipment provided with an image evaluation value calculating means which 

computes an image evaluation value to a decoded image of said dynamic image signal, and a quantization width control means which controls quantization width of 

formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said image evaluation value. 

Claim 7Video coding equipment, wherein said image evaluation value calculating means computes said image evaluation value in the video coding equipment 

according to claim 6 using a difference quantity between images of an inputted dynamic image signal and a decoded image obtained at the time of coding. 

Claim 8Video coding equipment, wherein said image evaluation value calculating means computes said image evaluation value in the video coding equipment 

according to claim 6 using a S/N ratio of an inputted dynamic image signal and a decoded image obtained at the time of coding. 

Claim 9In a video encoding method which considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction 
coding, or prediction coding, and codes said dynamic image signal, A video encoding method including a time direction change degree calculating process which 
computes the degree of change of a time direction in said dynamic image signal, and a quantization width control process of controlling quantization width of 
formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said degree of time direction change. 
Claim 10A video encoding method when said degree of time direction change is small in the video encoding method according to claim 9, wherein said quantization 
width control process makes quantization width small for quantization width of formation of a screen inner code relatively to forward prediction coding and 
bidirectional prediction coding. 

Claim 11A video encoding method, wherein said time direction change degree calculating process computes said degree of time direction change in the video 
encoding method according to claim 9 using difference information between pictures in an inputted dynamic image signal. 

Claim 12A video encoding method, wherein said time direction change degree calculating process computes said degree of time direction change in the video 
encoding method according to claim 9 using information on a code amount assigned before coding, and a generated code amount obtained after coding. 
Claim 13A video encoding method, wherein said time direction change degree calculating process computes said degree of time direction change in the video 
encoding method according to claim 9 using information on a motion vector and information on coding mode which are acquired at the time of coding. 
Claim 14A video encoding method which considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction 
coding, or prediction coding, and codes said dynamic image signal, comprising: 

An image evaluation value calculating process which computes an image evaluation value to a decoded image of said dynamic image signal. 

A quantization width control process of controlling quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction 

coding according to said image evaluation value. 

Claim ISA video encoding method, wherein said image evaluation value calculating process computes said image evaluation value in the video encoding method 

according to claim 14 using a difference quantity between images of an inputted dynamic image signal and a decoded image obtained at the time of coding. 

Claim 16A video encoding method, wherein said image evaluation value calculating process computes said image evaluation value in the video encoding method 

according to claim 14 using a S/N ratio of an inputted dynamic image signal and a decoded image obtained at the time of coding. 

Claim 17A recording medium recording a video encoding program which performs the video encoding method according to any one of claims 9 to 16. 

Claim 18A recording medium recording a stream coded by the video coding equipment according to any one of claims 1 to 8. 

Claim 19It is the method of decoding a stream coded by the video coding equipment according to any one of claims 1 to 8, When decoding the above-mentioned 
stream, a dynamic image signal is considered as an input, A video decoding method decoding using a decoding device which decodes a stream coded in said dynamic 
image signal by video coding equipment which chooses bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and is coded. 



Detailed Description of the Invention 
OOOl 

Field of the inventionEspecially this invention relates to the thing aiming at improvement of the video coding equipment which compresses dynamic image data 

highly efficiently about video coding equipment, a video encoding method, a recording medium, and a video decoding method. 

0002 

Description of the Prior ArtAs coding technology which compresses dynamic image data highly efficiently, the video encoding method which chooses bidirectional 
the formation of a screen inner code, forward prediction coding, or prediction coding, and is coded is known, for example like MPEG 2. 

0003The screen (I picture is called hereafter) formed into the screen inner code in such a video encoding method, Since the screen (P picture is called hereafter) 
which carried out forward prediction coding, and the screen (B picture is called hereafter) which carried out bidirectional prediction coding are intermingled, in order 
to realize highly efficient coding, rate control which assigns a code amount appropriately according to the kind of picture made into a coding subject is needed. 
0004By rate control adopted by TM5 (Test Model 5) of MPEG 2, the ratio of the quantization width of I picture, P picture, and B picture is specified as 
Ki:Kp:Kb=l:l:1.4, The quota code amount of each picture is computed from the quota code amount of GOP (Group of Pictures) based on the ratio of the above- 
mentioned quantization width. 
0005 

Problem(s) to be Solved by the InventionHowever, since the ratio of the quantization width in each picture is set always constant in the above-mentioned rate 
control, depending on a dynamic image signal, image quality may not become uniform. 

0006For example, in image sequences with a small time change of a dynamic image signal, since the quota code amount of I picture is insufficient, the image quality 
of I picture may worsen relatively compared with the image quality of P picture and B picture, and the badness of the image quality of I picture may be visually 
conspicuous. 

0007This invention was made in order to solve the problem of the above conventional things, and an object of this invention is to provide the video coding 
equipment which can equalize the image quality of each picture in coding of a dynamic image signal, a video encoding method, a recording medium, and a video 
decoding method. 
0008 

Means for Solving the Problemln order to solve this SUBJECT, the invention of an application concerned according to claim 1, In video coding equipment which 
considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said 
dynamic image signal, It has a time direction change degree calculating means which computes the degree of change of a time direction in said dynamic image 
signal, and a quantization width control means which controls quantization width of formation of a screen inner code, forward prediction coding, and bidirectional 
prediction coding according to said degree of time direction change. 

0009In the video coding equipment according to claim 1, the invention of an application concerned according to claim 2 is made to make quantization width small for 
quantization width of formation of a screen inner code relatively to forward prediction coding and bidirectional prediction coding, when said degree of time direction 
change of said quantization width control means is small. 

OOlOIn the video coding equipment according to claim 1, as for the invention of an application concerned according to claim 3, said time direction change degree 

calculating means computes said degree of time direction change using difference information between pictures in an inputted dynamic image signal. 

OOllThe invention of an application concerned according to claim 4 computes said degree of time direction change in the video coding equipment according to claim 
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1 using Information on a code amount which assigned said time direction change degree calculating means before coding, and a generated code amount obtained 
after coding. 

0012The invention of an application concerned according to claim 5 computes said degree of time direction change in the video coding equipment according to claim 

I using information on a motion vector and information on coding mode that said time direction change degree calculating means is acquired at the time of coding. 
0O13In video coding equipment which the invention of an application concerned according to claim 6 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It has an image evaluation value 
calculating means which computes an image evaluation value to a decoded image of said dynamic image signal, and a quantization width control means which 
controls quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said image evaluation 
value. 

00l4The invention of an application concerned according to claim 7 computes said image evaluation value in the video coding equipment according to claim 6 using 
a difference quantity between images of a decoded image in which said image evaluation value calculating means is acquired at the time of an inputted dynamic 
image signal and coding. 

0015The invention of an application concerned according to claim 8 computes said image evaluation value in the video coding equipment according to claim 6 using 
a S/N ratio of a decoded image in which said image evaluation value calculating means is acquired at the time of an inputted dynamic image signal and coding. 
00l6ln a video encoding method which the invention of an application concerned according to claim 9 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It is made to Include a time 
direction change degree calculating process which computes the degree of change of a time direction in said dynamic image signal, and a quantization width control 
process of controlling quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said degree of 
time direction change. 

0017In the video encoding method according to claim 9, the invention of an application concerned according to claim 10 is made to make quantization width small 
for quantization width of formation of a screen inner code relatively to forward prediction coding and bidirectional prediction coding, when said degree of time 
direction change of said quantization width control process is small. 

0018In the video encoding method according to claim 9, as for the invention of an application concerned according to claim 11, said time direction change degree 
calculating process computes said degree of time direction change using difference information between pictures in an inputted dynamic image signal. 
0019The invention of an application concerned according to claim 12 computes said degree of time direction change in the video encoding method according to claim 
9 using information on a code amount which assigned said time direction change degree calculating process before coding, and a generated code amount obtained 
after coding. 

0020The invention of an application concerned according to claim 13 computes said degree of time direction change in the video encoding method according to claim 
9 using information on a motion vector and information on coding mode that said time direction change degree calculating process is acquired at the time of coding. 
0021In a video encoding method which the invention of an application concerned according to claim 14 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It is made to include an image 
evaluation value calculating process which computes an image evaluation value to a decoded image of said dynamic image signal, and a quantization width control 
process of controlling quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said image 
evaluation value. 

0022The invention of an application concerned according to claim 15 computes said image evaluation value in the video encoding method according to claim 14 
using a difference quantity between images of a decoded image in which said image evaluation value calculating process is acquired at the time of an inputted 
dynamic image signal and coding. 

0023The invention of an application concerned according to claim 16 computes said image evaluation value in the video encoding method according to claim 14 
using a S/N ratio of a decoded image in which said image evaluation value calculating process is acquired at the time of an inputted dynamic image signal and 
coding. 

0024The invention of an application concerned according to claim 17 records a video encoding program which performs the video encoding method according to any 
one of claims 9 to 16. 

0025The invention of an application concerned according to claim 18 records a stream coded by the video coding equipment according to any one of claims 1 to 8. 
0026The invention of an application concerned according to claim 19 is the method of decoding a stream coded by the video coding equipment according to any one 
of claims 1 to 8, When decoding the above-mentioned stream, a dynamic image signal is considered as an input and it is made to decode using a decoding device 
which decodes a stream coded in said dynamic image signal by video coding equipment which chooses bidirectional formation of a screen inner code, forward 
prediction coding, or prediction coding, and is coded. 
0027 

Embodiment of the Invention Hereafter, an embodiment of the invention is described using Drawings. 

0028(Embodiment 1) Drawing 1 shows an example of the embodiment of the video coding equipment in the invention of an application concerned according to any 
one of claims 1 to 4. This video coding equipment performs quantization width control by performing the video encoding method in the invention of an application 
concerned according to any one of claims 9 to 12. 

0029In drawing 1, the inputted dynamic image signal is stored in the memory 11 for picture storing. The image data stored in the memory 11 is held after being 
rearranged into an order of performing coding until it is coded. For example, if the kind of picture is specified like drawing 3 to the picture stored in the memory 11, 
an order to code will serve as the I picture II, the P picture P4, B picture B-2, the B picture B3, the P picture P7, B picture B5, and B picture B6. 
0030In drawing 3, the I picture II is formed into a screen inner code, the P picture P4 uses the I picture II as an image comparison, forward prediction coding is 
carried out, and bidirectional prediction coding of both B picture B-2 and B3 is carried out by using the I picture II and the P picture P4 as an image comparison. 
Furthermore, forward prediction coding is carried out by using the P picture P4 as an image comparison, both B picture B5 and B6 use the P pictures P4 and P7 as an 
image comparison, and bidirectional prediction coding of the P picture P7 is carried out. On the other hand, the difference information between the pictures acquired 
from the image data of the memory 11 is sent to the time direction change degree calculation part 14, and is used as information for computing the degree of time 
direction change of a dynamic image signal. 

0031The coding part 12 codes the image data memorized by the memory 11 with the quantization width given from the quantization width control section 18, and 
outputs a compression code sequence to the buffer 13. The time direction change degree calculation part 14 computes the degree of time direction change of a 
dynamic image signal based on the difference information between the pictures acquired from the image data of the memory 11, and the information on the 
generated code amount in the buffer 13. The quantization width control section 18 comprises the quantization width coefficient deciding part 15, the GOP 
quantization width deciding part 16, and the picture quantization width deciding part 17. The quantization width coefficient deciding part 15 responds to the degree of 
time direction change of the dynamic image signal computed by the time direction change degree calculation part 14, and is a quantization width coefficient () of 
each picture. Ki and Determine Kp and Kb and the GOP quantization width deciding part 16, Determining the basis child-ized width in GOP based on transition of the 
generated code amount in a predetermined encoding rate and the buffer 13, the picture quantization width deciding part 17 determines the quantization width of the 
picture made into a coding subject from the basis child-ized width of GOP, and the quantization width coefficient of each picture. 

0032The case where image sequences with the small degree of time direction change are hereafter coded by the encoding order of drawing 3 is explained. In the 
encoding order of drawing 3, the inputted picture is coded in order of the I picture II, the P picture P4, B picture B-2, and the B picture B3. Here, supposing 
distribution of the code amount assigned to each picture is unsuitable and sufficient code amount for the I picture II is not assigned, the quantization width of the I 
picture II becomes large, and sufficient image quality will be obtained in the I picture II. On the other hand, since the prediction error signal after motion 
compensation prediction is also small when the degree of time direction change is small, it can quantize finely enough, and the P picture P4 which uses the I picture 

II as an image comparison can obtain the image quality near picture / II / I an inputted image. As for B picture B-2 and the B picture B3, the prediction error 
signal after motion compensation prediction becomes small similarly, and image quality equivalent to the P picture P4 is obtained. As a result, in the above- 
mentioned decoded image, the bad image of image quality will appear with the cycle of I picture, and the unevenness of image quality will be visually conspicuous. 
0033Then, it considers enlarging relatively the code amount assigned to the I picture II. The I picture II serves as image quality near an inputted image compared 
with the case where quantization width becomes small and only the part whose quota code amount increased is ****. Since the image quality of the I picture II used 
as an image comparison improves about the P picture P4, the prediction error signal after motion compensation prediction becomes still smaller, and where 
equivalent image quality is maintained, it can reduce a generated code amount. About B picture B-2 and B3, the prediction error signal after motion compensation 
prediction becomes small similarly, and image quality equivalent to the P picture P4 is obtained. 

0034The generated code amount at the time of amending a generated code amount when the quota code amount of the I picture II is not enough so that the quota 
code amount of the I picture II may be increased more than drawing 4 (a) in drawing 4 (b) again is shown in drawing 4 (a). In drawing 4, although the generated 
code amount of the I picture II has more drawing 4 (b), the direction of the generated code amount of the P picture P4 of drawing 4 (b) which uses the good I 
picture II of image quality as an image comparison has decreased. In the case of both, the total generated code amount at this time is almost the same. 
0035The S/N ratio in the case of both is shown in drawing 5. Since drawing 5 (a) of the quota code amount of the I picture II is insufficient, the S/N ratio is getting 
worse compared with other pictures, but in drawing 5 (b), the S/N ratio of the I picture II is improved, and it turns out that image quality is almost uniform. 
0036The example of the method of computing the degree of time direction change to below by the time direction change degree calculation part 14, and determining 
the quantization width coefficient Ki of I picture as it by the quantization width coefficient deciding part 15 is shown. In this method, the difference Information 
between the pictures in a dynamic image signal and the information on the generated code amount obtained after coding are used. 

0037Rrst, in the time direction change degree calculation part 14, it asks for image data Fl of the memory 11, and the difference D between the pictures in F2 by 
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(several 1), and the degree Zl of time direction change is computed by (several 2) from this result. 
0038 

Equation 1 

For drawings please refer to the original document. 



Equation 2 

For drawings please refer to the original document. 



However, Fl (x, y) and F2 (x, y) are the difference values of picture Fl in coordinates (x, y), the picture element data (it is usually luminance data) of F2, the pixel 
number from which Npixel constitutes the picture of one sheet, and the maximum which can be regarded as the degree of time direction change of Dt being small. 
For example, it will be referred to as Dt=5, if it supposes that the degree of time direction change is small when it is five or less difference in the difference value of a 
luminance level. Therefore, picture Fl and the difference D of F2 are set to 0 <=Z1<1 when smaller than Dt, and they can judge that the degree of time direction 
change is small. 

0039Next, the degree Z2 of time direction change is calculated from (several 3) and (several 4) based on the generated code amount Spbb and the GOP quota code 
amount Tgop which are measured with the buffer 13. 
Equation 3 

For drawings please refer to the original document. 



Equation 4 

For drawings please refer to the original document. 



However, Spbb is the sum of a set of three new generated code amounts in time among the components (P picture / B picture / B picture should put together by 
encoding order) of one P picture and two B pictures. Cp and Cb express the anticipation generated code amount of P picture when the anticipation generated code 
amount of I picture is set to 1, and B picture, respectively, for example, set up a value like Cp=0.5 and Cb=0.25. Tpbb is an anticipation quota code amount 
distributed to one P picture and two B pictures, and is calculated using the anticipation generated code amount ratios Cp and Cb of P picture and B picture defined by 
the GOP quota code amount Tgop and the above. Therefore, when there are few generated code amounts of one P picture and two B pictures than an anticipation 
quota code amount, it is set to 0 <=Z2<1, and it can be judged that the degree of time direction change is small. 

0040In the quantization width coefficient deciding part 15, (several 5) determines the quantization width coefficient Ki of I picture using the degrees Zl and Z2 of 
time direction change for which it asked by (several 2) and (several 4). 
Equation 5 

For drawings please refer to the original document. 



However, in (several 5) means substitution, wl and w2 are the weighting factors to the degrees Zl and Z2 of time direction change, respectively, for example, 
they are defined like 0 <=wl+w2 <=0.2. It may be for defining the upper limit of wl+w2 preventing superfluous amendment of quantization width here, and this 
value may not be 0.2. 

004iThe image quality of I picture can be brought close to the image quality of P picture and B picture by amending the quantization width coefficient Ki and 
adjusting the quantization width of I picture with the above method. 

0042Namely, the quantization width coefficient deciding part 15 determines the quantization width coefficient of each picture type from the above-mentioned degree 
of time direction change, From transition of the generated code amount in a predetermined encoding rate and the buffer 13, the GOP quantization width deciding part 
16 determines the basis child-ized width of GOP, and by the picture quantization width deciding part 17. When the quantization width of the picture made into a 
coding subject from the basis child-ized width of these GOP and the quantization width coefficient of each picture is determined and the coding part 12 codes with the 
quantization width given from the quantization width control section 18, The image quality of I picture can be brought close to the image quality of P picture and B 
picture. 

0043Although Ki was amended and quantization width of I picture was adjusted by an above-mentioned method, Kp and Kb may be amended and quantization width 
of P picture or B picture may be adjusted. 

0044Thus, according to this Embodiment 1, image quality of I picture, P picture, and B picture can be made uniform by controlling quantization width of each picture 
according to the degree of time direction change of a dynamic image signal. In a dynamic image signal especially with the small degree of time direction change, 
degradation of image quality produced with a cycle of I picture can be prevented. 

0045Although difference information between pictures of a dynamic image signal and information on a generated code amount obtained after coding were used as 
information for computing the degree of change of a time direction in this embodiment, For example, like information on a motion vector obtained at the time of 
coding, or information on coding mode (it corresponds to Claim 5 and 13), as long as it is information with the degree of time direction change of a dynamic image 
signal, and correlation, what kind of information may be used. The example is indicated to be (several 6) to (several 7). 
0046 

Equation 6 

For drawings please refer to the original document. 



Equation 7 

For drawings please refer to the original document. 



However, MV (i, j) is a macro block number from which a motion vector of each macro block, and Rx and Ry constitute a search range of a motion vector, MD (i, j) 
constitutes coding mode (if it is intra coding and is 1 and inter encoding 0) of each macro block, and Nmb constitutes a picture. The degree Zl of time direction 
change calculated by (several 6) is the value which normalized average size of a motion vector in a picture made into a coding subject in the range of 0 to 1, and it 
can be said that change of image sequences is small, so that Zl is zero near. It can be said that it expresses a rate of intra coding of a picture made into a coding 
subject, its a possibility that motion prediction will come true is so high that Z2 is zero near as for the degree Z2 of time direction change calculated by (several 7), 
and its change of image sequences is small. 

0047The quantization width Ki of I picture can be amended by applying Zl and Z2 which were obtained by (several 6) and (several 7) to (several 5). Thus, average 
size and a rate of intra coding of a motion vector can also be used as one measure of the degree of time direction change. 

0048(Embodiment 2) Drawing 2 shows an example of an embodiment of video coding equipment in the invention according to claim 6 or 7. This video coding 
equipment performs quantization width control by performing a video encoding method In the invention of an application concerned according to claim 14 or 15. 
0049In drawing 2, the memory 21, the coding part 22, and the buffer 23 have the respectively same function as the memory 11 of drawing 1, the coding part 12, 
and the buffer 13. The image evaluation value calculation part 24 computes an image evaluation value in a decoded image of each picture from inputted image data 
stored in the memory 21, and local decoding image data generated in the coding part 22. The quantization width control section 28 comprises the quantization width 
coefficient deciding part 25, the GOP quantization width deciding part 26, and the picture quantization width deciding part 27, Among these, the GOP quantization 
width deciding part 26 and the picture quantization width deciding part 27 have the respectively same function as the GOP quantization width deciding part 16 of 
drawing 1, and the picture quantization width deciding part 17. The quantization width coefficient deciding part 25 determines a quantization width coefficient (Ki, Kp, 
Kb) to each picture so that image quality of each picture may become uniform based on an image evaluation value computed by the image evaluation value 
calculation part 24. 

OOSOAn example of a method of computing an image evaluation value to below by the image evaluation value calculation part 24, and determining a quantization 
width coefficient of each picture as it by the quantization width coefficient deciding part 25 is shown. In this method, a difference quantity between images of an 
inputted image and a decoded image (error) is used as an image evaluation value. 

0051First, in the image evaluation value calculation part 24, the error E in the inputted image Fin and the decoded image Fdec is searched for by (several 8) from 
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each picture of a just before GOP, and then the average error Ec of each picture type (I, P, B) and the average error Egop in the whole GOP are calculated by 

(several 9) and (several 10). 

0052 

Equation 8 

For drawings please refer to the original document. 



Equation 9 

For drawings please refer to the original document. 



Equation 10 

For drawings please refer to the original document. 



However, the number of pictures of each picture type and Ngop of the pixel number and Nc from which N pixel constitutes a picture are the numbers of pictures of 
GOP. 

0053Next, in the quantization width coefficient deciding part 25, the average error Ec of each picture type is compared with the average error Egop in the whole 
GOP. If the average error Ei of I picture is larger than the average error Egop of GOP, image quality of I picture will judge relatively that it is bad, and the 
quantization width coefficient Ki of I picture will be amended so that it may become small. Amendment with the same said of P picture and B picture is performed. 
(Several 11) and (several 12) perform amendment of a quantization width coefficient in each picture type. 
0054 

Equation 11 

For drawings please refer to the original document. 



Equation 12 

For drawings please refer to the original document. 



However, "=" in (several 12) means substitution. A threshold for Et to normalize an image evaluation value in the range of -1 to 1 and Zc are the weighting factors of 
an image evaluation value, for example, define the image evaluation value of each picture type, and w like 0<=w<=0.2. It may be for defining the upper limit of w 
preventing superfluous amendment of quantization width here, and this value may not be 0,2. 

OOSSImage quality of I picture can be brought close to image quality of P picture and B picture by amending the quantization width coefficient Ki and adjusting 
quantization width of I picture with the above method. It is the same also about P picture and B picture. 

0056Namely, the quantization width coefficient deciding part 25 determines a quantization width coefficient of I picture from an average error of I picture, and an 
average error in the whole GOP, From transition of a generated code amount in a predetermined encoding rate and the buffer 13, the GOP quantization width 
deciding part 26 determines basis child-ized width of GOP, and by the picture quantization width deciding part 27. When quantization width of a picture made into a 
coding subject from basis child-ized width of these GOP and a quantization width coefficient of I picture is determined and the coding part 22 codes with quantization 
width given from the quantization width control section 28, Image quality of I picture can be brought close to image quality of P picture and B picture. It is the same 
also about P picture and B picture. 

0057Thus, by according to this Embodiment 2, computing an image evaluation value in a decoded image of a coded dynamic image signal, and carrying out the 
direct valuation of the image quality about each of I picture, P picture, and B picture, Feedback control which enables coding which becomes uniform image quality 
of each picture becomes possible. 

0058In this Embodiment 2, although process delay and memory space are reducible by performing calculation processing with error to an inputted image and a 
decoded image by a macro block unit, a frame unit or GOP units may be sufficient as calculation processing with error. 

0059In this Embodiment 2, although image evaluation of a decoded image is performed by making GOP into a unit, the unit in particular of image evaluation may 
not be GOP. As long as it is the information which can evaluate image quality of a decoded image also about information used for image evaluation, for example like 
a S/N ratio (it corresponds to Claim 8 and 16) only in a difference quantity between images of an inputted image and a decoded image, what kind of information may 
be sufficient. 

0060In above Embodiments 1 and 2, although It was the GOP structure (M is an insertion interval of I picture or P picture, and N Is the number of pictures of GOP) 
of M= 3 and N= 15, and a case where picture structure was the frame structure was mentioned as an example and explained, a different value may be sufficient as 
M and N. The frame structure or field structure may be sufficient as picture structure of each picture. 

0061This invention can be carried out as coding equipment on a computer system by a program's realizing and recording this on a recording medium (it corresponds 
to Claim 17). 

0062As shown in drawing 6, a recording medium which recorded a coding stream which can be decoded by uniform image quality is obtained by recording a stream 
coded in the above-mentioned coding equipment 100 on the recording medium 200 (it corresponds to Claim 18). 

0063In reproducing a stream which once recorded this stream itself or this that was coded on a recording medium, and was reproduced, It is possible not to need a 
device special as the decoding device 300, but to reproduce this with a decoding device corresponding to conventional coding equipment and same decoding device, 
and it is possible to perform the decoding by uniform image quality moreover (it corresponds to Claim 19). 

00641 n order that the Reason may equalize assignment of a code amount under a premise that coding by this invention chooses bidirectional formation of a screen 
inner code, forward prediction coding, or prediction coding, and codes, It is because a decoding device only chooses bidirectional formation of a screen inner code, 
forward prediction coding, or prediction coding and should just support a coding mode. 
0065 

Effect of the InventionAs mentioned above, according to the video coding equipment concerning the invention of an application concerned according to claim 1, In 
the video coding equipment which considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction 
coding, or prediction coding, and codes said dynamic image signal, The time direction change degree calculating means which computes the degree of change of the 
time direction in said dynamic image signal, Since it had the quantization width control means which controls the quantization width of the formation of a screen 
inner code, forward prediction coding, and bidirectional prediction coding according to said degree of time direction change, The advantageous effect that the video 
coding equipment which can equalize image quality in the case of decoding is realizable is acquired by computing the degree of time direction change of a dynamic 
image signal, and controlling the quantization width of each picture according to this degree of time direction change. 

0O66According to the video coding equipment concerning the invention of an application concerned according to claim 2, in the video coding equipment according to 
claim 1 said quantization width control means, When said degree of time direction change is small, since it was made to make quantization width small relatively to 
forward prediction coding and bidirectional prediction coding, the quantization width of the formation of a screen inner code, When the degree of time direction 
change is small, by making quantization width of I picture small relatively, the advantageous effect that the video coding equipment which can prevent the 
unevenness of the Image quality generated I picture cycle in the case of decoding is realizable is acquired. 

0067According to the video coding equipment concerning the invention of an application concerned according to claim 3, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the difference Information between the 
pictures in the inputted dynamic image signal, By controlling the quantization width of each picture according to this degree of time direction change, the 
advantageous effect that the video coding equipment which can raise the homogeneity of image quality in the case of decoding is realizable is acquired. 
0068According to the video coding equipment concerning the invention of an application concerned according to claim 4, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the information on the code amount 
assigned before coding, and the generated code amount obtained after coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video coding equipment which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0069According to the video coding equipment concerning the invention of an application concerned according to claim 5, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the information on a motion vector and 
the information on coding mode which are acquired at the time of coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video coding equipment which can raise the homogeneity of image quality in the case of decoding is realizable is 
acquired. 
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0070According to the video coding equipment concerning the Invention of an application concerned according to claim 6. In the video coding equipment which 
considers a dynamic Image signal as an Input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The image evaluation value calculating means which computes the Image evaluation value to the decoded image of said dynamic image 
signal, Since It had the quantization width control means which controls the quantization width of the formation of a screen inner code, forward prediction coding, and 
bidirectional prediction coding according to said image evaluation value, The advantageous effect that the video coding equipment which can equalize image quality 
in the case of decoding is realizable is acquired by computing the image evaluation value of the local decoding image of a dynamic image signal, and carrying out 
feedback control of the quantization width of each picture according to this image evaluation value. 

O071According to the video coding equipment concerning the invention of an application concerned according to claim 7, in the video coding equipment according to 
claim 6 said Image evaluation value calculating means, Since said Image evaluation value was computed using the difference quantity between images of the 
inputted dynamic image signal and the decoded image obtained at the time of coding, The advantageous effect that the video coding equipment which can raise the 
homogeneity of image quality in the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the 
quantization width of each picture according to this image evaluation value. 

0072According to the video coding equipment concerning the invention of an application concerned according to claim 8, in the video coding equipment according to 
claim 6 said image evaluation value calculating means, Since said image evaluation value was computed using the S/N ratio of the inputted dynamic image signal 
and the decoded image obtained at the time of coding, The advantageous effect that the video coding equipment which can raise the homogeneity of image quality in 
the case of decoding is realizable is acquired by computing the Image evaluation value of a local decoding image, and controlling the quantization width of each 
picture according to this image evaluation value. 

0073According to the video encoding method concerning the invention of an application concerned according to claim 9. In the video encoding method which 
considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The time direction change degree calculating process which computes the degree of change of the time direction in said dynamic image 
signal, Since it was made to include the quantization width control process of controlling the quantization width of the formation of a screen inner code, forward 
prediction coding, and bidirectional prediction coding according to said degree of time direction change, The advantageous effect that the video encoding method 
which can equalize image quality in the case of decoding is realizable is acquired by computing the degree of time direction change of a dynamic image signal, and 
controlling the quantization width of each picture according to this degree of time direction change. 

0074According to the video encoding method concerning the invention of an application concerned according to claim 10, in the video encoding method according to 
claim 9 said quantization width control process, When said degree of time direction change is small, since it was made to make quantization width small relatively to 
forward prediction coding and bidirectional prediction coding, the quantization width of the formation of a screen inner code, When the degree of time direction 
change is small, by making quantization width of I picture small relatively, the advantageous effect that the video encoding method which can prevent the 
unevenness of the image quality generated I picture cycle in the case of decoding is realizable is acquired. 

0075According to the video encoding method concerning the invention of an application concerned according to claim 11, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the difference information between the 
pictures in the inputted dynamic image signal, By controlling the quantization width of each picture according to this degree of time direction change, the 
advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is acquired. 
0076According to the video encoding method concerning the invention of an application concerned according to claim 12, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the information on the code amount 
assigned before coding, and the generated code amount obtained after coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0077According to the video encoding method concerning the invention of an application concerned according to claim 13, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the information on a motion vector and 
the information on coding mode which are acquired at the time of coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0078According to the video encoding method concerning the invention of an application concerned according to claim 14. In the video encoding method which 
considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The image evaluation value calculating process which computes the image evaluation value to the decoded image of said dynamic image 
signal, Since it was made to include the quantization width control process of controlling the quantization width of the formation of a screen inner code, forward 
prediction coding, and bidirectional prediction coding according to said image evaluation value, The advantageous effect that the video encoding method which can 
equalize image quality in the case of decoding is realizable is acquired by computing the image evaluation value of the local decoding image of a dynamic image 
signal, and carrying out feedback control of the quantization width of each picture according to this image evaluation value. 

0079According to the video encoding method concerning the invention of an application concerned according to claim 15, in the video encoding method according to 
claim 14 said image evaluation value calculating process, Since said image evaluation value was computed using the difference quantity between images of the 
inputted dynamic image signal and the decoded image obtained at the time of coding, The advantageous effect that the video encoding method which can raise the 
homogeneity of image quality in the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the 
quantization width of each picture according to this image evaluation value. 

0080According to the video encoding method concerning the invention of an application concerned according to claim 16, in the video encoding method according to 
claim 14 said image evaluation value calculating process, Since said image evaluation value was computed using the S/N ratio of the inputted dynamic image signal 
and the decoded image obtained at the time of coding, The advantageous effect that the video encoding method which can raise the homogeneity of image quality in 
the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the quantization width of each 
picture according to this image evaluation value. 

0081Since the video encoding program which performs the video encoding method according to any one of claims 9 to 16 was recorded according to the recording 
medium concerning the invention of an application concerned according to claim 17, It is effective in the recording medium in which the encoding program which can 
equalize image quality was mentioned on the occasion of decoding being obtained by computing the degree of time direction change of a dynamic image signal, and 
controlling the quantization width of each picture according to this degree of time direction change. 

0082Since the stream coded by the video coding equipment according to any one of claims 1 to 8 was recorded according to the recording medium concerning the 
invention of an application concerned according to claim 18, It is effective in the recording medium in which the coding stream which can be decoded was mentioned 
by uniform image quality on the occasion of decoding being obtained. 

0083According to the video decoding method concerning the invention of an application concerned according to claim 19. It is the method of decoding the stream 
coded by the video coding equipment according to any one of claims 1 to 8, Since it was made to decode using the decoding device which decodes the stream which 
considered the dynamic image signal as the input and was coded in said dynamic image signal by the video coding equipment which chooses bidirectional the 
formation of a screen inner code, forward prediction coding, or prediction coding, and is coded when decoding the above-mentioned stream, It is not necessary to 
use the special decoding device corresponding to the coding equipment which can equalize such decoding image quality. If it is a decoding device corresponding to 
the stream coded by the video coding equipment which chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, 
and is coded, a dynamic image signal only, There is an effect that decoding of the coding stream which can be decoded can be performed by uniform image quality 
and that a video decoding method is acquired. 



Field of the InventionEspecially this invention relates to the thing aiming at improvement of the video coding equipment which compresses dynamic image data 
highly efficiently about video coding equipment, a video encoding method, a recording medium, and a video decoding method. 



Description of the Prior ArtAs coding technology which compresses dynamic image data highly efficiently, the video encoding method which chooses bidirectional 
the formation of a screen inner code, forward prediction coding, or prediction coding, and is coded is known, for example like MPEG 2. 

0003The screen (I picture is called hereafter) formed into the screen inner code in such a video encoding method, Since the screen (P picture is called hereafter) 
which carried out forward prediction coding, and the screen (B picture is called hereafter) which carried out bidirectional prediction coding are intermingled, in order 
to realize highly efficient coding, rate control which assigns a code amount appropriately according to the kind of picture made into a coding subject is needed. 
0004By rate control adopted by TM5 (Test Model 5) of MPEG 2, the ratio of the quantization width of I picture, P picture, and B picture is specified as 
Ki:Kp:Kb=l:l:1.4, The quota code amount of each picture is computed from the quota code amount of GOP (Group of Pictures) based on the ratio of the above- 
mentioned quantization width. 
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Effect of the InventionAs mentioned above, according to the video coding equipment concerning the invention of an application concerned according to claim 1. In 
the video coding equipment which considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction 
coding, or prediction coding, and codes said dynamic image signal, The time direction change degree calculating means which computes the degree of change of the 
time direction in said dynamic image signal, Since it had the quantization width control means which controls the quantization width of the formation of a screen 
inner code, forward prediction coding, and bidirectional prediction coding according to said degree of time direction change, The advantageous effect that the video 
coding equipment which can equalize image quality in the case of decoding is realizable is acquired by computing the degree of time direction change of a dynamic 
image signal, and controlling the quantization width of each picture according to this degree of time direction change. 

0066According to the video coding equipment concerning the invention of an application concerned according to claim 2, in the video coding equipment according to 
claim 1 said quantization width control means, When said degree of time direction change is small, since it was made to make quantization width small relatively to 
forward prediction coding and bidirectional prediction coding, the quantization width of the formation of a screen inner code, When the degree of time direction 
change is small, by making quantization width of I picture small relatively, the advantageous effect that the video coding equipment which can prevent the 
unevenness of the image quality generated I picture cycle in the case of decoding is realizable is acquired. 

0067According to the video coding equipment concerning the Invention of an application concerned according to claim 3, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the difference Information between the 
pictures in the inputted dynamic image signal, By controlling the quantization width of each picture according to this degree of time direction change, the 
advantageous effect that the video coding equipment which can raise the homogeneity of Image quality in the case of decoding is realizable is acquired. 
0068According to the video coding equipment concerning the invention of an application concerned according to claim 4, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the information on the code amount 
assigned before coding, and the generated code amount obtained after coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video coding equipment which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0069According to the video coding equipment concerning the invention of an application concerned according to claim 5, in the video coding equipment according to 
claim 1 said time direction change degree calculating means, Since said degree of time direction change was computed using the information on a motion vector and 
the information on coding mode which are acquired at the time of coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video coding equipment which can raise the homogeneity of Image quality in the case of decoding is realizable is 
acquired. 

0070According to the video coding equipment concerning the invention of an application concerned according to claim 6. In the video coding equipment which 
considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The image evaluation value calculating means which computes the image evaluation value to the decoded image of said dynamic image 
signal, Since it had the quantization width control means which controls the quantization width of the formation of a screen inner code, forward prediction coding, and 
bidirectional prediction coding according to said image evaluation value, The advantageous effect that the video coding equipment which can equalize image quality 
in the case of decoding is realizable is acquired by computing the image evaluation value of the local decoding image of a dynamic image signal, and carrying out 
feedback control of the quantization width of each picture according to this image evaluation value. 

0071According to the video coding equipment concerning the invention of an application concerned according to claim 7, in the video coding equipment according to 
claim 6 said image evaluation value calculating means, Since said image evaluation value was computed using the difference quantity between images of the 
inputted dynamic image signal and the decoded image obtained at the time of coding, The advantageous effect that the video coding equipment which can raise the 
homogeneity of image quality in the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the 
quantization width of each picture according to this image evaluation value. 

0072According to the video coding equipment concerning the invention of an application concerned according to claim 8, in the video coding equipment according to 
claim 6 said image evaluation value calculating means, Since said image evaluation value was computed using the S/N ratio of the inputted dynamic image signal 
and the decoded image obtained at the time of coding, The advantageous effect that the video coding equipment which can raise the homogeneity of image quality In 
the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the quantization width of. each 
picture according to this image evaluation value. 

0073According to the video encoding method concerning the invention of an application concerned according to claim 9. In the video encoding method which 
considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The time direction change degree calculating process which computes the degree of change of the time direction in said dynamic image 
signal, Since it was made to include the quantization width control process of controlling the quantization width of the formation of a screen inner code, forward 
prediction coding, and bidirectional prediction coding according to said degree of time direction change, The advantageous effect that the video encoding method 
which can equalize image quality in the case of decoding is realizable is acquired by computing the degree of time direction change of a dynamic image signal, and 
controlling the quantization width of each picture according to this degree of time direction change. 

0074According to the video encoding method concerning the invention of an application concerned according to claim 10, in the video encoding method according to 
claim 9 said quantization width control process, When said degree of time direction change is small, since it was made to make quantization width small relatively to 
forward prediction coding and bidirectional prediction coding, the quantization width of the formation of a screen inner code, When the degree of time direction 
change is small, by making quantization width of I picture small relatively, the advantageous effect that the video encoding method which can prevent the 
unevenness of the image quality generated I picture cycle in the case of decoding is realizable is acquired. 

0075According to the video encoding method concerning the invention of an application concerned according to claim 11, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the difference information between the 
pictures in the inputted dynamic image signal, By controlling the quantization width of each picture according to this degree of time direction change, the 
advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is acquired. 
0076According to the video encoding method concerning the invention of an application concerned according to claim 12, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the information on the code amount 
assigned before coding, and the generated code amount obtained after coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0077According to the video encoding method concerning the invention of an application concerned according to claim 13, in the video encoding method according to 
claim 9 said time direction change degree calculating process, Since said degree of time direction change was computed using the information on a motion vector and 
the information on coding mode which are acquired at the time of coding, By controlling the quantization width of each picture according to this degree of time 
direction change, the advantageous effect that the video encoding method which raises the homogeneity of image quality in the case of decoding is realizable is 
acquired. 

0078According to the video encoding method concerning the invention of an application concerned according to claim 14. In the video encoding method which 
considers a dynamic image signal as an input, chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, and codes 
said dynamic image signal, The image evaluation value calculating process which computes the image evaluation value to the decoded Image of said dynamic image 
signal, Since it was made to include the quantization width control process of controlling the quantization width of the formation of a screen inner code, forward 
prediction coding, and bidirectional prediction coding according to said image evaluation value, The advantageous effect that the video encoding method which can 
equalize image quality in the case of decoding is realizable is acquired by computing the image evaluation value of the local decoding image of a dynamic image 
signal, and carrying out feedback control of the quantization width of each picture according to this image evaluation value. 

0079According to the video encoding method concerning the invention of an application concerned according to claim 15, in the video encoding method according to 
claim 14 said image evaluation value calculating process, Since said image evaluation value was computed using the difference quantity between images of the 
inputted dynamic image signal and the decoded image obtained at the time of coding, The advantageous effect that the video encoding method which can raise the 
homogeneity of image quality in the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the 
quantization width of each picture according to this image evaluation value. 

0080According to the video encoding method concerning the invention of an application concerned according to claim 16, in the video encoding method according to 
claim 14 said image evaluation value calculating process, Since said image evaluation value was computed using the S/N ratio of the inputted dynamic image signal 
and the decoded image obtained at the time of coding, The advantageous effect that the video encoding method which can raise the homogeneity of image quality in 
the case of decoding is realizable is acquired by computing the image evaluation value of a local decoding image, and controlling the quantization width of each 
picture according to this image evaluation value. 

0081Since the video encoding program which performs the video encoding method according to any one of claims 9 to 16 was recorded according to the recording 
medium concerning the invention of an application concerned according to claim 17, It is effective in the recording medium in which the encoding program which can 
equalize image quality was mentioned on the occasion of decoding being obtained by computing the degree of time direction change of a dynamic image signal, and 
controlling the quantization width of each picture according to this degree of time direction change. 

0082Since the stream coded by the video coding equipment according to any one of claims 1 to 8 was recorded according to the recording medium concerning the 
invention of an application concerned according to claim 18, It is effective in the recording medium In which the coding stream which can be decoded was mentioned 
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by uniform image quality on the occasion of decoding being obtained. 

0083According to the video decoding method concerning the invention of an application concerned according to claim 19. It is the method of decoding the stream 
coded by the video coding equipment according to any one of claims 1 to 8, Since it was made to decode using the decoding device which decodes the stream which 
considered the dynamic image signal as the input and was coded in said dynamic image signal by the video coding equipment which chooses bidirectional the 
formation of a screen inner code, forward prediction coding, or prediction coding, and is coded when decoding the above-mentioned stream, It is not necessary to 
use the special decoding device corresponding to the coding equipment which can equalize such decoding image quality. If it is a decoding device corresponding to 
the stream coded by the video coding equipment which chooses bidirectional the formation of a screen inner code, forward prediction coding, or prediction coding, 
and is coded, a dynamic image signal only, There is an effect that decoding of the coding stream which can be decoded can be performed by uniform image quality 
and that a video decoding method is acquired. 



Problem(s) to be Solved by the InventionHowever, since the ratio of the quantization width in each picture is set always constant in the above-mentioned rate 
control, depending on a dynamic image signal, image quality may not become uniform. 

0006For example, in image sequences with a small time change of a dynamic image signal, since the quota code amount of I picture is insufficient, the image quality 
of I picture may worsen relatively compared with the image quality of P picture and B picture, and the badness of the image quality of I picture may be visually 
conspicuous. 

0007This invention was made in order to solve the problem of the above conventional things, and an object of this invention is to provide the video coding 
equipment which can equalize the image quality of each picture in coding of a dynamic Image signal, a video encoding method, a recording medium, and a video 
decoding method. 



Means for Solving the Problemln order to solve this SUBJECT, the invention of an application concerned according to claim 1, In video coding equipment which 
considers a dynamic image signal as an input, chooses bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said 
dynamic image signal, It has a time direction change degree calculating means which computes the degree of change of a time direction in said dynamic image 
signal, and a quantization width control means which controls quantization width of formation of a screen inner code, forward prediction coding, and bidirectional 
prediction coding according to said degree of time direction change. 

0009In the video coding equipment according to claim 1, the invention of an application concerned according to claim 2 is made to make quantization width small for 
quantization width of formation of a screen inner code relatively to forward prediction coding and bidirectional prediction coding, when said degree of time direction 
change of said quantization width control means is small. 

OOlOIn the video coding equipment according to claim 1, as for the invention of an application concerned according to claim 3, said time direction change degree 
calculating means computes said degree of time direction change using difference information between pictures in an inputted dynamic image signal. 
OOllThe invention of an application concerned according to claim 4 computes said degree of time direction change in the video coding equipment according to claim 
1 using information on a code amount which assigned said time direction change degree calculating means before coding, and a generated code amount obtained 
after coding. 

0012The invention of an application concerned according to claim 5 computes said degree of time direction change in the video coding equipment according to claim 
1 using information on a motion vector and information on coding mode that said time direction change degree calculating means is acquired at the time of coding. 
0013In video coding equipment which the invention of an application concerned according to claim 6 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It has an image evaluation value 
calculating means which computes an image evaluation value to a decoded image of said dynamic image signal, and a quantization width control means which 
controls quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said image evaluation 
value. 

0014The invention of an application concerned according to claim 7 computes said image evaluation value in the video coding equipment according to claim 6 using 
a difference quantity between images of a decoded image in which said image evaluation value calculating means is acquired at the time of an inputted dynamic 
image signal and coding. 

0015The invention of an application concerned according to claim 8 computes said image evaluation value in the video coding equipment according to claim 6 using 
a S/N ratio of a decoded image in which said image evaluation value calculating means is acquired at the time of an inputted dynamic image signal and coding. 
0016In a video encoding method which the invention of an application concerned according to claim 9 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It is made to include a time 
direction change degree calculating process which computes the degree of change of a time direction in said dynamic image signal, and a quantization width control 
process of controlling quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said degree of 
time direction change. 

0017In the video encoding method according to claim 9, the invention of an application concerned according to claim 10 is made to make quantization width small 
for quantization width of formation of a screen inner code relatively to forward prediction coding and bidirectional prediction coding, when said degree of time 
direction change of said quantization width control process is small. 

0018In the video encoding method according to claim 9, as for the invention of an application concerned according to claim 11, said time direction change degree 
calculating process computes said degree of time direction change using difference information between pictures in an inputted dynamic image signal. 
0Ol9The invention of an application concerned according to claim 12 computes said degree of time direction change in the video encoding method according to claim 
9 using information on a code amount which assigned said time direction change degree calculating process before coding, and a generated code amount obtained 
after coding. 

0020The invention of an application concerned according to claim 13 computes said degree of time direction change in the video encoding method according to claim 
9 using information on a motion vector and information on coding mode that said time direction change degree calculating process is acquired at the time of coding. 
002lln a video encoding method which the invention of an application concerned according to claim 14 considers a dynamic image signal as an input, and chooses 
bidirectional formation of a screen inner code, forward prediction coding, or prediction coding, and codes said dynamic image signal, It is made to include an image 
evaluation value calculating process which computes an image evaluation value to a decoded image of said dynamic image signal, and a quantization width control 
process of controlling quantization width of formation of a screen inner code, forward prediction coding, and bidirectional prediction coding according to said image 
evaluation value. 

0O22The invention of an application concerned according to claim 15 computes said image evaluation value in the video encoding method according to claim 14 
using a difference quantity between images of a decoded image in which said image evaluation value calculating process is acquired at the time of an inputted 
dynamic image signal and coding. 

0O23The invention of an application concerned according to claim 16 computes said image evaluation value in the video encoding method according to claim 14 
using a S/N ratio of a decoded image in which said image evaluation value calculating process is acquired at the time of an inputted dynamic image signal and 
coding. 

0024The Invention of an application concerned according to claim 17 records a video encoding program which performs the video encoding method according to any 
one of claims 9 to 16. 

0025The invention of an application concerned according to claim 18 records a stream coded by the video coding equipment according to any one of claims 1 to 8. 
0026The invention of an application concerned according to claim 19 is the method of decoding a stream coded by the video coding equipment according to any one 
of claims 1 to 8, When decoding the above-mentioned stream, a dynamic image signal is considered as an input and it is made to decode using a decoding device 
which decodes a stream coded in said dynamic image signal by video coding equipment which chooses bidirectional formation of a screen inner code, forward 
prediction coding, or prediction coding, and is coded. 
0027 

Embodiment of the Invention Hereafter, an embodiment of the invention is described using Drawings. 

0028(Embodiment 1) Drawing 1 shows an example of the embodiment of the video coding equipment in the invention of an application concerned according to any 
one of claims 1 to 4. This video coding equipment performs quantization width control by performing the video encoding method in the invention of an application 
concerned according to any one of claims 9 to 12. 

0029In drawing 1, the inputted dynamic image signal is stored in the memory 11 for picture storing. The image data stored in the memory 11 is held after being 
rearranged into an order of performing coding until it is coded. For example, if the kind of picture is specified like drawing 3 to the picture stored in the memory 11, 
an order to code will serve as the I picture U, the P picture P4, B picture B-2, the B picture B3, the P picture P7, B picture B5, and B picture B6. 
0030In drawing 3, the I picture II is formed into a screen inner code, the P picture P4 uses the I picture II as an image comparison, forward prediction coding is 
carried out, and bidirectional prediction coding of both B picture B-2 and B3 is carried out by using the I picture II and the P picture P4 as an image comparison. 
Furthermore, forward prediction coding is carried out by using the P picture P4 as an image comparison, both B picture B5 and B6 use the P pictures P4 and P7 as an 
image comparison, and bidirectional prediction coding of the P picture P7 is carried out. On the other hand, the difference information between the pictures acquired 
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from the Image data of the memory 11 is sent to the time direction change degree calculation part 14, and is used as information for computing the degree of time 
direction change of a dynamic image signal. 

0031The coding part 12 codes the image data memorized by the memory 11 with the quantization width given from the quantization width control section 18, and 
outputs a compression code sequence to the buffer 13. The time direction change degree calculation part 14 computes the degree of time direction change of a 
dynamic image signal based on the difference Information between the pictures acquired from the image data of the memory 11, and the information on the 
generated code amount in the buffer 13. The quantization width control section 18 comprises the quantization width coefficient deciding part 15, the GOP 
quantization width deciding part 16, and the picture quantization width deciding part 17. The quantization width coefficient deciding part 15 responds to the degree of 
time direction change of the dynamic image signal computed by the time direction change degree calculation part 14, and is a quantization width coefficient () of 
each picture. Ki and Determine Kp and Kb and the GOP quantization width deciding part 16, Determining the basis child-ized width in GOP based on transition of the 
generated code amount in a predetermined encoding rate and the buffer 13, the picture quantization width deciding part 17 determines the quantization width of the 
picture made into a coding subject from the basis child-ized width of GOP, and the quantization width coefficient of each picture. 

0032The case where image sequences with the small degree of time direction change are hereafter coded by the encoding order of drawing 3 is explained. In the 
encoding order of drawing 3, the inputted picture is coded in order of the I picture II, the P picture P4, B picture B-2, and the B picture B3. Here, supposing 
distribution of the code amount assigned to each picture is unsuitable and sufficient code amount for the I picture II is not assigned, the quantization width of the I 
picture II becomes large, and sufficient image quality will be obtained In the I picture II. On the other hand, since the prediction error signal after motion 
compensation prediction is also small when the degree of time direction change is small, it can quantize finely enough, and the P picture P4 which uses the I picture 
II as an image comparison can obtain the image quality near picture / II / I an inputted image. As for B picture B-2 and the B picture B3, the prediction error 
signal after motion compensation prediction becomes small similarly, and image quality equivalent to the P picture P4 is obtained. As a result, in the above- 
mentioned decoded image, the bad image of image quality will appear with the cycle of I picture, and the unevenness of image quality will be visually conspicuous. 
0033Then, it considers enlarging relatively the code amount assigned to the I picture II. The I picture II serves as image quality near an inputted image compared 
with the case where quantization width becomes small and only the part whose quota code amount increased is ****. Since the image quality of the I picture II used 
as an image comparison improves about the P picture P4, the prediction error signal after motion compensation prediction becomes still smaller, and where 
equivalent image quality is maintained, it can reduce a generated code amount. About B picture B-2 and B3, the prediction error signal after motion compensation 
prediction becomes small similarly, and image quality equivalent to the P picture P4 is obtained. 

0034The generated code amount at the time of amending a generated code amount when the quota code amount of the I picture II Is not enough so that the quota 
code amount of the I picture II may be increased more than drawing 4 (a) in drawing 4 (b) again is shown in drawing 4 (a). In drawing 4, although the generated 
code amount of the I picture II has more drawing 4 (b), the direction of the generated code amount of the P picture P4 of drawing 4 (b) which uses the good I 
picture II of image quality as an image comparison has decreased. In the case of both, the total generated code amount at this time is almost the same. 
0035The S/N ratio in the case of both is shown in drawing 5. Since drawing 5 (a) of the quota code amount of the I picture II is insufficient, the S/N ratio is getting 
worse compared with other pictures, but in drawing 5 (b), the S/N ratio of the I picture II is improved, and it turns out that image quality is almost uniform. 
0036The example of the method of computing the degree of time direction change to below by the time direction change degree calculation part 14, and determining 
the quantization width coefficient Ki of I picture as it by the quantization width coefficient deciding part 15 is shown. In this method, the difference information 
between the pictures in a dynamic image signal and the information on the generated code amount obtained after coding are used. 

0037First, in the time direction change degree calculation part 14, it asks for image data Fl of the memory 11, and the difference D between the pictures in F2 by 

(several 1), and the degree 21 of time direction change is computed by (several 2) from this result. 

0038 

Equation 1 

For drawings please refer to the original document. 



Equation 2 

For drawings please refer to the original document. 



However, Fl (x, y) and F2 (x, y) are the difference values of picture Fl in coordinates (x, y), the picture element data (it is usually luminance data) of F2, the pixel 
number from which Npixel constitutes the picture of one sheet, and the maximum which can be regarded as the degree of time direction change of Dt being small. 
For example, it will be referred to as Dt=5, if it supposes that the degree of time direction change is small when it is five or less difference in the difference value of a 
luminance level. Therefore, picture Fl and the difference D of F2 are set to 0 <=Z1<1 when smaller than Dt, and they can judge that the degree of time direction 
change is small. 

0039Next, the degree Z2 of time direction change is calculated from (several 3) and (several 4) based on the generated code amount Spbb and the GOP quota code 
amount Tgop which are measured with the buffer 13. 
Equation 3 

For drawings please refer to the original document. 



Equation 4 

For drawings please refer to the original document. 



However, Spbb is the sum of a set of three new generated code amounts in time among the components (P picture / B picture / B picture should put together by 
encoding order) of one P picture and two B pictures. Cp and Cb express the anticipation generated code amount of P picture when the anticipation generated code 
amount of I picture is set to 1, and B picture, respectively, for example, set up a value like Cp=0.5 and Cb=0.25. Tpbb is an anticipation quota code amount 
distributed to one P picture and two B pictures, and is calculated using the anticipation generated code amount ratios Cp and Cb of P picture and B picture defined by 
the GOP quota code amount Tgop and the above. Therefore, when there are few generated code amounts of one P picture and two B pictures than an anticipation 
quota code amount, it is set to 0 <=Z2<1, and it can be judged that the degree of time direction change is small. 

0040In the quantization width coefficient deciding part 15, (several 5) determines the quantization width coefficient Ki of I picture using the degrees Zl and Z2 of 
time direction change for which it asked by (several 2) and (several 4). 
Equation 5 

For drawings please refer to the original document. 



However, "=" in (several 5) means substitution, wl and w2 are the weighting factors to the degrees Zl and Z2 of time direction change, respectively, for example, 
they are defined like 0 <=wl+w2 <=0.2. It may be for defining the upper limit of wl+w2 preventing superfluous amendment of quantization width here, and this 
value may not be 0.2. 

004iThe image quality of I picture can be brought close to the image quality of P picture and B picture by amending the quantization width coefficient Ki and 
adjusting the quantization width of I picture with the above method. 

0042Namely, the quantization width coefficient deciding part 15 determines the quantization width coefficient of each picture type from the above-mentioned degree 
of time direction change, From transition of the generated code amount in a predetermined encoding rate and the buffer 13, the GOP quantization width deciding part 
16 determines the basis child-ized width of GOP, and by the picture quantization width deciding part 17. When the quantization width of the picture made into a 
coding subject from the basis child-ized width of these GOP and the quantization width coefficient of each picture is determined and the coding part 12 codes with the 
quantization width given from the quantization width control section 18, The image quality of I picture can be brought close to the Image quality of P picture and B 
picture. 

0043Although Ki was amended and quantization width of I picture was adjusted by an above-mentioned method, Kp and Kb may be amended and quantization width 
of P picture or B picture may be adjusted. 

0044Thus, according to this Embodiment 1, image quality of I picture, P picture, and B picture can be made uniform by controlling quantization width of each picture 
according to the degree of time direction change of a dynamic image signal. In a dynamic image signal especially with the small degree of time direction change, 
degradation of image quality produced with a cycle of I picture can be prevented. 

0045Although difference information between pictures of a dynamic image signal and information on a generated code amount obtained after coding were used as 
information for computing the degree of change of a time direction in this embodiment, For example, like information on a motion vector obtained at the time of 
coding, or information on coding mode (it corresponds to Claim 5 and 13), as long as it is information with the degree of time direction change of a dynamic image 
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signal, and correlation, what kind of Information may be used. The example Is Indicated to be (several 6) to (several 7). 
0046 

Equation 6 

For drawings please refer to the original document. 



Equation 7 

For drawings please refer to the original document. 



However, MV (i, j) is a macro block number from which a motion vector of each macro block, and Rx and Ry constitute a search range of a motion vector, MD (I, j) 
constitutes coding mode (if it is intra coding and is 1 and inter encoding 0) of each macro block, and Nmb constitutes a picture. The degree Zl of time direction 
change calculated by (several 6) is the value which normalized average size of a motion vector in a picture made into a coding subject in the range of 0 to 1, and it 
can be said that change of image sequences is small, so that Zl is zero near. It can be said that it expresses a rate of intra coding of a picture made into a coding 
subject, its a possibility that motion prediction will come true is so high that Z2 is zero near as for the degree Z2 of time direction change calculated by (several 7), 
and its change of image sequences is small. 

0047The quantization width Ki of I picture can be amended by applying Zl and Z2 which were obtained by (several 6) and (several 7) to (several 5). Thus, average 
size and a rate of intra coding of a motion vector can also be used as one measure of the degree of time direction change. 

0048(Embodiment 2) Drawing 2 shows an example of an embodiment of video coding equipment in the invention according to claim 6 or 7. This video coding 
equipment performs quantization width control by performing a video encoding method in the invention of an application concerned according to claim 14 or 15. 
0049In drawing 2, the memory 21, the coding part 22, and the buffer 23 have the respectively same function as the memory 11 of drawing 1, the coding part 12, 
and the buffer 13. The image evaluation value calculation part 24 computes an Image evaluation value in a decoded image of each picture from inputted image data 
stored in the memory 21, and local decoding image data generated in the coding part 22. The quantization width control section 28 comprises the quantization width 
coefficient deciding part 25, the GOP quantization width deciding part 26, and the picture quantization width deciding part 27, Among these, the GOP quantization 
width deciding part 26 and the picture quantization width deciding part 27 have the respectively same function as the GOP quantization width deciding part 16 of 
drawing 1, and the picture quantization width deciding part 17. The quantization width coefficient deciding part 25 determines a quantization width coefficient (Ki, Kp, 
Kb) to each picture so that image quality of each picture may become uniform based on an image evaluation value computed by the image evaluation value 
calculation part 24. 

OOSOAn example of a method of computing an image evaluation value to below by the Image evaluation value calculation part 24, and determining a quantization 
width coefficient of each picture as it by the quantization width coefficient deciding part 25 is shown. In this method, a difference quantity between images of an 
inputted image and a decoded image (error) is used as an image evaluation value. 

OOSlFirst, in the image evaluation value calculation part 24, the error E in the inputted image Fin and the decoded image Fdec is searched for by (several 8) from 
each picture of a just before GOP, and then the average error Ec of each picture type (I, P, B) and the average error Egop in the whole GOP are calculated by 
(several 9) and (several 10). 
0052 

Equation 8 

For drawings please refer to the original document. 



Equation 9 

For drawings please refer to the original document. 



Equation 10 

For drawings please refer to the original document. 



However, the number of pictures of each picture type and Ngop of the pixel number and Nc from which Npixel constitutes a picture are the numbers of pictures of 
GOP. 

0053Next, in the quantization width coefficient deciding part 25, the average error Ec of each picture type is compared with the average error Egop in the whole 
GOP. If the average error Ei of I picture is larger than the average error Egop of GOP, image quality of I picture will judge relatively that it is bad, and the 
quantization width coefficient Ki of I picture will be amended so that it may become small. Amendment with the same said of P picture and B picture is performed. 
(Several 11) and (several 12) perform amendment of a quantization width coefficient in each picture type. 
0054 

Equation 11 

For drawings please refer to the original document. 



Equation 12 

For drawings please refer to the original document. 



However, "=" in (several 12) means substitution. A threshold for Et to normalize an image evaluation value in the range of -1 to 1 and Zc are the weighting factors of 
an image evaluation value, for example, define the image evaluation value of each picture type, and w like 0<=w<=0.2. It may be for defining the upper limit of w 
preventing superfluous amendment of quantization width here, and this value may not be 0.2. 

O055Image quality of I picture can be brought close to image quality of P picture and B picture by amending the quantization width coefficient KI and adjusting 
quantization width of I picture with the above method. It is the same also about P picture and B picture. 

O056Namely, the quantization width coefficient deciding part 25 determines a quantization width coefficient of I picture from an average error of I picture, and an 
average error in the whole GOP, From transition of a generated code amount in a predetermined encoding rate and the buffer 13, the GOP quantization width 
deciding part 26 determines basis child-ized width of GOP, and by the picture quantization width deciding part 27. When quantization width of a picture made into a 
coding subject from basis child-ized width of these GOP and a quantization width coefficient of I picture is determined and the coding part 22 codes with quantization 
width given from the quantization width control section 28, Image quality of I picture can be brought close to image quality of P picture and B picture. It is the same 
also about P picture and B picture. 

0057Thus, by according to this Embodiment 2, computing an image evaluation value in a decoded image of a coded dynamic image signal, and carrying out the 
direct valuation of the image quality about each of I picture, P picture, and B picture, Feedback control which enables coding which becomes uniform image quality 
of each picture becomes possible. 

0058In this Embodiment 2, although process delay and memory space are reducible by performing calculation processing with error to an inputted image and a 
decoded image by a macro block unit, a frame unit or GOP units may be sufficient as calculation processing with error. 

0059ln this Embodiment 2, although image evaluation of a decoded image is performed by making GOP into a unit, the unit in particular of image evaluation may 
not be GOP. As long as it is the information which can evaluate image quality of a decoded image also about information used for image evaluation, for example like 
a S/N ratio (it corresponds to Claim 8 and 16) only in a difference quantity between images of an inputted image and a decoded image, what kind of information may 
be sufficient. 

OOGOIn above Embodiments 1 and 2, although it was the GOP structure (M is an insertion interval of I picture or P picture, and N Is the number of pictures of GOP) 
of M= 3 and N= 15, and a case where picture structure was the frame structure was mentioned as an example and explained, a different value may be sufficient as 
M and N. The frame structure or field structure may be sufficient as picture structure of each picture. 

O061This invention can be carried out as coding equipment on a computer system by a program's realizing and recording this on a recording medium (it corresponds 
to Claim 17). 

0062AS shown in drawing 6, a recording medium which recorded a coding stream which can be decoded by uniform image quality is obtained by recording a stream 
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coded in the above-mentioned coding equipment 100 on the recording medium 200 (it corresponds to Claim 18). 

0063In reproducing a stream which once recorded this stream itself or this that was coded on a recording medium, and was reproduced, It is possible not to need a 
device special as the decoding device 300, but to reproduce this with a decoding device corresponding to conventional coding equipment and same decoding device, 
and it is possible to perform the decoding by uniform image quality moreover (it corresponds to Claim 19). 

0064In order that the Reason may equalize assignment of a code amount under a premise that coding by this invention chooses bidirectional formation of a screen 
inner code, forward prediction coding, or prediction coding, and codes, It is because a decoding device only chooses bidirectional formation of a screen inner code, 
forward prediction coding, or prediction coding and should just support a coding mode. 



Brief Description of the Drawings 

Drawing IThe block diagram showing the composition of the video encoding method In the embodiment of the invention 1 

Drawing 2The block diagram showing the composition of the video encoding method in the embodiment of the invention 2 

Drawing 3The figure showing the picture used as an image comparison when carrying out prediction coding of each picture 

Drawing 4The figure showing the generated code amount of each picture in the embodiment of the invention 1 and the conventional method 

Drawing SThe figure showing the S/N ratio of each picture in the embodiment of the invention 1 and the conventional method 

Drawing 6The figure showing the embodiment which combined this invention with the recording medium and the decoding device 

Description of Notations 

11 and 21 Memory for Inputted image storing 

12 and 22 Coding part 

13 and 23 Buffer for a compression code sequence output 

14 Time direction change degree calculation part 
24 Image evaluation value calculation part 

15 and 25 Quantization width coefficient deciding part 
16, 26 GOP quantization width deciding part 

17 and 27 Picture quantization width deciding part 

18 and 28 Quantization width control section 



Drawing 1 

For drawings please refer to the original document. 



Drawing 3 

For drawings please refer to the original document. 



Drawing 4 

For drawings please refer to the original document. 



Drawing 6 

For drawings please refer to the original document. 



Drawing 2 

For drawings please refer to the original document. 



Drawing 5 

For drawings please refer to the original document. 



For drawings please refer to the original document. 
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[ 0 0 1 1 3 xmnmsmimnftmt. mm 

[ 0 0 1 2 3 4fc, *ISoiS*3S5fem^BB{i, 

mtwwt*- \<mmm^xmimmfo%iimt: 

n.$,t&£olzLtzi>cr>X'$>h. 
[ 0 0 1 3 3 4fe. *HolI*3S6ieS^Bj(i^ »B 
®fI^SrA^fct. HuiaiDBffifi-tSrBffirt^kfcfi 

T^^4i)B^^t^S^fcv^. MIfiU)B^fi 

fi^aj^at. ffiriEBflfiHwitjstTBiSrt^tt 



ft. 

[ooi4] *mnmimi%m<7)wm. m& 

sa#B*<oii*Hii4«*fflv^tiJieBfliF«fii*» 
aw-* ±3 tut 

[0 0 1 5] *fc, *K<^»«3l88Ett<OfMBtt, IS3< 
« 6 imcDWMm&m\&mzi5 V , fff EBWiPWI 

[00 16] *B^M*«9iB«<o«^tt, MB 

n.&xmt. mmmfo^mzfctxmmm^t 

mn^Htmrnrnxub ziztsx ? iz itz^x-h 
ft. 

[ o o 1 7 ] 4fc. *bwm*«i oea^fKWi, if 

«« 9 l2«W»B«^fcfrai=fc V , HOSMrHm 
[0 0 18] ifc. *B4>»#I1 lEtt««BW±. If 

m 9 tmmmm&itfimz&^x . Mie^ra*^ 

fHfcKJWftrSW;, A*3*ifc»BflMI-*fc:fcftftB« 
HoUtffif «Srfflv^-CI^E«rl8I*|6®Mt«Sr Jltaj-f ft J: 
sfcbfciOT&ft. 

[oo 1 9] ttz. xmwmxmi 2ie«^Hjii, it 

:8W9ie»<OBB«^fcfr£fc:*Jivc. jrafE^HWfl 

mai-r ft «k o k i * t ^ r* ft . 
[ o o 2 o ] ifc . *mm&& 1 3iemo^(i. n 

9 ffi«<o»B«flr#ft*ffifc:tJV , MIE^fiW ft 

mwb mitt- vewmtm^xMRmmMffflx 

Srgaj-Tft J: o \,z ltzi><DX'$> ft . 

[ o o 2 1 ] a*;, *n^if^3i 1 4ie«<os&Bj!ii > » 
Bffifi^^rA^t u mmmm^mmmmtb 
mm^mmit t mmmww-rtifri mm 

imco, G&mmzfttmmmmz&in~rmm 
mmMtaxmb. mmmmmmtxmsm^it 
b wrtmmmitb jMifo^mmKv&FHm m 
mthMrHammjMk t^ts* o iz uzhox-h 



(4) 1tH2 0 0 3-9 1 5 6 (P2 00 3-9 1 5 6 A) 



ft. 

[ 0 0 2 2 ] *Ban$g 1 5BBtf)*Dili. M 
im 1 4 IE»<0»Bfllflr^t*ffi(ct$ v vX , buIEBMIF 
tiHttiiSlSU: , A* $ *i£»Bftfi* tmitejl 
^<ifta#B«^B«BHI»l:*ffl^T«riEB«mWi 
£*art-ftJ:3fcUfci«>T*ft. 

[ o o 2 3 ] 4*:, *Bom^ i sumvmmt. n 

1 4 8ett<0»B««r^fcfirSfctJ v ">T . MIEBftfF 
«^ajxg(±. A*$*ifcMBflMl#k«HM«k:«' 
fe*tfta^B«ws/Nit*fflv^THJIEB«8MHi^J|L 
frffti3fcU:itfre*>ft. 

[ o o 2 4 ] 4£. *mm$m 1 7iea^jHB«. is 

*«9fcV*L 1 6W^1YL3WcE«^«B««F*ft*ffi 
*3SfTStf ftttB«tiF^rn^5A£iEIM-ft i 3 fc 
U:i><7>T*fcft. 

[ o o 2 5 ] 4fc, *Bon$3 1 sian^fHHu. is 

*Jg 1 & V * L 8 co v ^ fi*<IBa<0ttB*ff ^ ffcSBfc 

■eft ft. 

[ o o 2 6 ] 4*;, 1 9timnmfc* is 

5l<3Sl^rV>L8cov ^-f^fcieacolftBBflF^flaSIfc: 

J: vmitztit:* b 'j-A^a-t-rft^arfcoT. 
wia«*«**Bffirt«f9fcfc 5R 
mft&mzx oflHWtsnfc^ h u -A*a#-f sa 

[0027] 

Ts laffiSrfflv^gjBj-rft. 

[0028] (hmo^® 1)01 te*motmm 1 * 

wcomfocoBmn-Mz^ix^z. Lomwimmt 

$m&. *BWtt*«9*V^Ll 2^V^tL*HClE»C7) 
ISfflfctJW S»B«flP^t*ffi*Hfff ft ; k ^ J: 0 . 

[ 0 0 2 9 ] H 1 fcfc wc . A^l $itfc»BflMi^iiB 
iHSWffl^tU 1 l^i.^.^^»o ^t'Jl lfcBi. 

bhtmm7-?im^zmT-?&w?izmswz.t> 
titzm. ft^itzti&tx'&mti$>. mtax&j 1 

wmmm^&b. nmbthmmti 1 1 . 

Pt^f-^P4, Bh^^B2. BWf+B3. P 
e?ftP7, Bt7f^B5, Bt7f+B6^ 
ft. 

[0 0 30] H3£*>VVC. Hf^f-vl lttBBrtflf 
Pt?iH-P4lil t°^^-^ I l ^#.^B0 
LTfr#ltfF»»**fcS*U Bh^f-A-B2tB3(i 
fcifclt^f-irl ltPt^f-vP4*#H|[B«kU 

r^ifn^amF^t^itft. $4>icpe??-vP7ttP 



(5) #132003-9 1 56 (P2003-9 1 56A) 



B£?^'B5kB6(2kU;:Pe?-7"vP4kP7£ 

#fo3Ms«*0i» 1 4 tas^n, »B«MW>ii#isi;fri*i 

[00 3 1 ] 8rtfc» 1 2(2. MFMflmm 1 8 
4*.&*iMHHWI'C.X*y 1 lfciEttSivt^SBB 

^mmwcjssumi 4(2, ^tyi i?)B«t 

-*#&#«UH«H<^HlWRfc, ^77rl 313 

1 5 k GO P*H*H*J£» 1 6 k 
4M»^17fc**y(Mt&:h.*. *?MI$ft&£gP 

1 5(2. «^i*i3gibaaa}«i4 , c«ajs<tfe»®« 

ft (K i . Kp, Kb) £&S£U GOPi^fcBSiS 
g& 1 6 (2. BfjgWlWftU- h k A'>y 7 r 1 3 fcfett* 

8tf£U t'^^^Hblg&JggRl 7(2, GOPcoS^P 
*HfcKk **<o*^fi^fr &af?ft*t*k 

[ 0 0 3 2 3 mMMtXtofr&WHM* 

ms^mmx^ttim^z^xmrnt^ . a 

3 WHM1T12, AflSiifcBWil £73-* I 1 , 
P£?f-+P4, B£?*+B2, B£?f-+B3<7)JS 

fcB#:*:&<&oT I £?f-r I 1 fcfcWC-HteB* 
A^&ftfcv^kfcfcS. I £?f-r I 1>#bs 
BISk "f ■& p £? f-^r P 4 (2 . ^BttrrtiSBflafc^/h § v * 

4: § izmmm^Mm : fwmm^i>'hzwx'+ 

ftMfr<MrHt?&c\k.tfX'Z, I £??•* I 1 2 
AaBBtcifi^BWHtiifc**'?**. B£ 
9** B 2 k B t^f-^B 3 tRttta^lHR^BSW) 
^$lf^flWh$<&9, P£?^ j rP4k|S)a£oB 

ftWofis. £otS£. ±E<oa^B«fctiv^ i £ 

?f-*OBJ^B»<0»i««#«iiS i k 0 s II 
JIWKBWOW-S^Bio-C It o . 
[00 3 33 -f-CC. IWftI lfcMSTSflHHI 
<-fi£k It7f+Illi 

SB^^fcJt^TAaBBfcjg^BKfcfrS. Pt^f 
^P4KB3LTf2, #H&B«fc-r* I £??■* I lOB 

«#fl±-r »^fflm»^^iii^nfi^{2$ 

4>fc*$<$r9, l^oBJf£&o£Wcmft-f* 
S-H'M-t-S i 4: 4 . BWftB2tB3 fcov * 
T (2. ^f-iimw^ili^Hfi^^/jN^ < & 



9 P £? P 4 fc R^<0B«**»^>*16 . 
[ 0 0 3 4 3 04 ( a ) £ I I 1 <0ffl3TfiP# 

S*H-#T'&^%£c9^tt^-fi £ , ifc®4 (b) (c 
1 £?** I 1 *)H3TfiHi**B4 ( a ) 2 0 i£< 
=5ri> 2 3 KlllE Lfc*£tf>a&fif^*£ >j?t . H4 Cfc 

V^T, I £7^ I 1 (^fi±^JUi04 ( b ) mtfi 
^■hK P £?** P 4«je±«F^*ttB«Ofiv^ I £ 
I 1 £#M£k~f 6124 ( b ) <a##*J«fl:<$r 

izn^ximm-x*b&. 

[0 03 53 EI5fcB#0*&fc:l3tt4S/Ntt£* 
t. 05 (a) tlJIWft I l^SOS-C^fi*^ 
-HtefcAfc S/N Iktmnt'? f-WcJt^T® < £o 

•c^stf, HI5 (b) -ciiie^f-vi i*os/NJt# 

B»3*lTB»W3EBW-i:*->'0*4 £ k 

[00363 OTt:. B^i^ksaajat 1 4 tB#r H i 

^^^M^flrfiCMftK i hKmmz^kt, z 
mmx-it. mmm^iizm&Mmvy&Mmkft 
^mizn^tihm.^M.comm^x \,m . 
t o o 3 7 3 . mmmoEmm hc^ 

t, ^t'J 1 l«B#r-^F 1 k F2fc*Jft5B«IBI 

<»2) KJOSaj-fS. 
[00383 
[Rl] 

XIF1 (x.y)-F2(x,y)| 



l) = 



CISC23 



/.1 = 



Npixel 



«in(Dt,P) 
Dt 



fcfc'U Fl(x, y)i:F2(x, y) ii^B (x, 

y ) (;*3(2I>bmf 1 1 f 2cob*t-^ <a#. mm 

T-?X$>6) s N P i xe ltem<T)V?1-*Zffi]8. 

ktfx%hWt<nmmx°hh. mm. n&vow) 
mmx 5 aromx-h it* mm^m.^\^ 

^k-?&e>X'$>tHf. Dt = 5tt&. U-oX. B«F 
1 b F 2<7)H^D^D t 2 0 t>/h§ V^I-3-12 O^ZK 

i t=Sr«3. B#ra*iS]^bE* { /jN$ v * t mmx & a . 

[ 0 0 3 9 3 a' >y 7 r 1 3 XWfcZtihftSLVft 
*S P bbi:GOPSiJlT«-f*Tgop$:S(C (ft 

3) k (ft4) fr^m$mmz2m&tz>. 

[ft33 

Cp+2 • Cb 



Ipbb = 



1+4-ft>+10-Cb 



Tgop 



[ft4 3 



72 = 



minOpbu, Spbb) 
rpbb 



tztz I . S P b b (2 P t°7 * v 1 «ck B £7 f-* 2 tfccT) 



(6) #112003-9 1 56 (P2 003-9 1 56A) 



mtm* (^HbI-CPt'?^/Bt-??-A>/Bt-? 
^W*Mmy?t>&, C p fc C b tettl? tl \Wjr 

w^mmM-^mz 1 1 itzbzopvti-vk Bt° 
? a- ^sjs^ft-f l .flu.tr c P = o . 5 , 

Cb = 0. 2 5CD£o%m£IS.%.'f&. Tpbbf*Pf 
1 tkfc B tf?** 2 fcfcKaSJU^PSffMTflF 
^fit'ife 0. GO WT gopt 
P t?** B t^^co^&feft-tMJtC piC 

2ft«»tft«4«fll!STflr«J: 
%£{* 0^Z2<lfcftD. ^BDTlTOUW'hS 
ARTS*. 

[0040]$ <bfc, *^fc«ffi»ftS£9Il 5fcBV* 
T. (ft2 ) t (»4 ) •C^fcWBttrrtfflHtKZ 1 1 
Z 2£fflwt. I e?**<o*™Bfl»K i £ (ft 

5) fciOft^t*. 
[ft5] 

Ki = {1— wl • (1 —ZD -w2- -Ki 

fcfc'U (»5) fcfctt* "=" IZRAZMMtb. t 

tl. wl fcw2«**l-e*U B#^^bSZ 1 t Z 2 

ss^flaircft o.witfoswi+w2so. 

2tf>J:3fc:£K>4. wl+w20±RRffi££A6 

[004 1] &±<ryjmz* 0 , i^fbfS^ISK i m 
IEU Ilf*f-*«*3Hl«WW-4£fcfcJ:->T. 
I e?f-*<0H«£pe?f-*fcBe??--vtf>H«fc3g 

[ o o 4 2 ] bp*>. *^wi«Rft}£» 1 5 t «t 0 jje 

fcifcfcU GOPftiHtii^a5l6(zJ:OH»f^^ 
fcU- b 7 r 1 3 t*i»t bm&^&Vimfrb 

gop cosjjiji^biiis-^ l . \z9+-*m.=Hcm&. 

{fcHfc J: 0 W%\m 1 2 rtWftSrfr 3 i b (c J 0 , I 
tT ?f--v COMIC 2rPtf?f--v tBt7f-vWiftjfrcf 

[0043] JJEtftffifrCttK i fcHBELT I f 
[0044] -icoj; a *ggjfc<3Jg8l 1 fcifitf , M 

Bt7^^oBs^-t-ri»^t^T'^i>. «rti«a 

wj3J»T£t*H««>#fc*l*< *c btf-c* b. 



[ 0 0 4 5 ] ftfc. *SOftO»JBt*}^Ttt. Bflffifrffl 
<V%iW.*%\&tbtz#><?tifflt LTs »««MI^)H 

IWtfftt- K<Offlf« ( If im 5.13 fc*»E ) <0 * 

fcfttffc'coid&ffilgfcfflvvct,}:^. *co-flJ£ (ft 

6) (R7) tSjrf. 
[0046] 
[ft6] 

= I|W(i,j)l ^ 1 

[R7] 

_ EHD(i.J) 

fc*fu mv ( i , j ) it&vtufuyrnm*.? 

( i , j ) tt#7?n7n.y?4>flHWI: ; E-F KA >h 
^flHHsSrfcl* 4yf-$ftft&$>0) . NmblitT 
71--rZffifctb-??u7~Vv7&X'&b. (86 ) X' 

smztibmmijftmu£z ^Mitt^f 
r^iztsftbmz*? yiw?#pm xzQtph i <r> 

«Ht jEfflft t^ffit* 0 , Z l 0 fcifiv^tj t'H^ 
^co^b^/J^v^v^l,. (»7) tUtSfi 

si^lBttr^bSZ2{i s ftmwtLt^bvt+w 
jyh yftmmzm l , z 2 *« o cjav ^5 ^sy 

[0047] (R6) feilf (»7) TWfeftfcZl t 

[0048] (HltW««2) H2iiflW0i6 43ttt7 
1 4 * fctt 1 5 t=IEa^3WBt:*Jtt4»B«^l: 

[0 04 9] H2£i>vvt. ^^U2 1i:^-f-ft;|[P2 2 
t^77r2 3 (i-eixma 1 <F>* * U 1 1 1 fl^ftS 

1 2kA' 7 7T 1 3fc|pJtfflB££ko. ffl«#iiffi^tti 
Si524ii. -X^U2 1fcSi.4>ilfcA*if«7 r -^i:flr 
^t«2 2 "C4J«S<l4^J3fa[#B«T-^*>fe#e^ 

4g«WHRS 2 81*. 2 5 i: GO P*^ 

-ft!RfcJg«» 2 6 t ^ f-vM^fflitoeS 2 7 fc *»4,fl| 
i^>a^GOPft^ftS*S»2 6. ¥71-^ 

m^Hmikjm 2 1 \t *ti?ti® kogop mzhmbi 



(7) WBU2003-9 1 56 (P2003-9 1 56A) 



s»i6, v9**m.=Fimm%g&i7bmtmmzi> 

X%tH $ ivkWSHMHL fc»c#£ ? f- + tf>B*A**&- 

Kp. Kb) fcifcjgt*. 

[0050] J2TFfc, B*»flHiJltajffl2 4-CB«§WI 

BSfPfiffii: LTAflBBta^BBflBBiaSWHI 
(MS) fcfflwcn*. 

[ 0 0 5 1 ] 4-f , BftiMIftfttfilff 2 4 ttJ^T . K 
BGOP^£?**fcttLTAflH*F i nfc«#B 
fllFdecfctJttiSHlE* (»8> T'*a6. &lC#tT 
9**947 (K Pv B ) W^ilEci:GOP^ 
*Wfl«HliEgopfc (ft9) t (*10) (CfcO 

turn.. 

[00 52] 
[ft8] 

= I|Fln(x,y)-Fdeo(x,y)| 
Npixel 

[ft9] 



7c = 



[ftl 2] 

Xc = (1+wZc) -Kc. (c=i.p,b) 

fc#u (mi 2) t,zm& "=" iiftxsa»w-*. 

*fc . E t teB«SM£ - 1 1 <0«HfciBHtf 

&fcftou*vHi. zc\i&\?9*\94T<mmtm 

0. 2c7)J:olc^|.. d-c, W<o±Rfc£}£«>4<o 

0. 2T*<Ti*»4*>iSrV\ 

[0055] tLhO^tci 0 . ft^dfiSftK i 

I t°9**com&$:Pt'9**bBV9**<7)Wmz : & 
Z. b h . PV9*vbBt°9**lzffllX 

[ 0 0 5 6 ] fiP*>, raiAflltife&i 2 5 fc J: 0 I 
^f-vco^i^HtGOP^*TW^H*^ I 
f-+»» : HHW»»tifc3e L, GO P*^ffc«ftjga$ 2 
6^J;0m^^k^-hh^'-y7T 1 3fctJ»t4l6 

±flF^*<o«^3&» ^gop <oa**^Hb«*»s t » t* 

^f-+* : Hk(19{€»2 7fcii3, -Ift^GOP?)^ 

i V9**<nm*mm.fr$>v}^\w&b 
tz>t'9**<r>&=Fitmmfei. m : Ham»»2 8 



It 

lie = — . (o=i.p,b) 

[ftlO] 

>:e 

tztii. Npixei ^t-9**mm-mmm. n 

cli#t 9**94 T<r>V9**W„ NgopliGOP 

[0053] mz. *wmmvt&M2 5 t*>wc . 

f-* * 4 W®E c £ G O P£flm>¥J£ 
IR«Egopi:JtlW-&. *>UI t°9**cr)¥-£m.£E 

f-^BIt^^fcJIir^fflBfU It;f+«if 
*bHffi»K i < i 9 IcfflEtS . P tr? 
fcBt^f-vtov^Til«I«<0*|jE*ff9. #t"?^-r 
rfcfitt**Fft«fl»«*|jEtt (ftl 1 ) b (ft 
12) IciOtfo. 

[00 54] 
[ftl 1] 



9**<mmz)&rS»hZtti i X'%h. Pt'9**bB 

V9**izmixi>m?h&. 

[ 0 0 5 7 ] ^coj; a tc, *HSS0^2{c=kix(f. ft 
fflU I t°9**b PV9**b BV9**<?>Ztl?tl 

izi^xmn&m&wm-t&zbfcx^x. &V9** 
ownm-bKc&x a zftmtz^mb -ti 7<-v 

'<v9ffl9Hfi*ffib%&. 

[00 58] sfir*5, *H»OJB»2tc*JV^TIi, ATjB 

&bwmmzm-hwm&%&>®m:'?9 o/n -y ? 
tGop#{at*t*^*>^t\ 

[00 59] ifc, *$m<OBm2lZ&^Xit. GOP 
^mffitLTm^BmoBWfHi^tToTV^S*^ BIT 
Pfiffio#{S(i^GOPT'^<TtJ;v\ BttiP 
flHcffln&flWRfc-^vci, AflBttta^BftwBB 

bi£#jw£wcrr6-*\ ««u(f s/Njtw«t ate (it* 

88 . 1 6 tc*ffG) a#BBOB»*fHrC* SflBRT 

[ 0 0 6 0 ] a±cr>mmcomm 1 , 2 kewc 

li s M=3. N= 1 5OG0P$ii (Mfil V9**& 
tliiPt'9**c?>ftXW\m. NtiGOPOh-^^-A-ft) 

x\ t9**mm.i?7 ]/-j»m&cr>t§&£mizmfxt& 



iiiin(Eo-Egop, Et) 

— (Ec2:Egop«>^) 

max (Ec— Egop, — Et) 



(Ec<Egop©B|). (c=i.p.b) 



(8) #Hfj2003-9 1 56 (P2003-9 1 56A) 



[ 0 0 6 1 1 *%miT*?jMz£~>x$m 
* A±-cflF^aat urn*** £ t * 

(ff^JHl 7tc*«5) . 

[ 0 0 6 2 ] i tz. M6lZ7jk-?& 0 (c, fratoflr#fl38 

hi 0 otfco-cw^Jtsiifc^ b >j-<uzmmfa2 

0 0 CE**"* - 1 K J: 0 , *-ftB«T«W>riBSr 

flrt^x h y -a itmuzmm#mt>tiz ( it* 

«18t«J6) . 

[ 0 0 6 3 ] mttmtZtltzZ h 'J-AgftJ 

4fc*^TCtt, a#«jf 3 00 1 tximm 

0 , l *»t z^mzvo-zcmMxirT ?z,t mutch 
h mimx^znm . 

[0064] ^g&ti, **P|fcJ: Sflr^fl^. Bffi 
;hj&»«:«RLt«F#<frrs, t^ommohtX'tt^& 

LTflfl-fldSrSCCWlE IX V xfilf J: <,v&»6?& 

h. 

[0065] 

[HHB««6*] tLboJ: 3 fc, *H«0lf^JS 1 iaa<oa 
■iBflMWflMttiV^r, WiE»B«£^fc*stt*ii* 

«iei*iscfirKd3Efl;*(ca; t t b® rt^t t it* fi^aii 

«t!i»*a t * * .t 3 1 1 fc<ot\ i&B&fpp-cout 
Bttriftis&fbK&jtajL. zcommfimttjgi,zmtx& 
vrf-vn&^mzmm-izbizx^x. ^<m. 

1 0 0 6 6 ] a*;, im<rm^2im<mmz^hm 
■«flF^iaaiK:j:nHr, n^iettoiPBttireft 

S^jW^v^fcBfflrt^k^Mttfcffitfrtl 
»fc/hS < -f & J: 3 (c LfcOT, ifflwiwwiytaw* 

ttioT. annuel e^^-A-^-ci^-rsH^ 



[ 0 0 6 7 ] ifc. *H^)il*ia3IEtt<0«BBfc«i» 
BafiF^fcKBCJfitf. l!^liE»0>IlB«fif*H: 

*ifc»mi«#fc*j »t sa«ia^i^Hff8& « v veins 

fcioT. ft^0|£t3BJCcD^Hi£ft±$tf&£fc# 

sttHafl^kisa*ieR"c & * fc ^3 ^ij&ain 
[0068] *iioif^4iamo^Bj^i,i) 

[0069]^^. «cr>i|^3H 5IE«<0»H^fc:ff 5» 

zm^xmii*mnmztt&*%\&tz> * 5 izitz<?> 

1 0 0 7 0 ] tti. *mmim6%j&<Dmiiz&m 

ttmmz&^x. mimmm^cr), mmmznth 
^fiffiffitiB ^xmmm^itbmumw^mtt aosr 

Sr*i I. J: 3 fc L/ic7)T\ »iiflMl#<0«Jilra#B«^ 
BWfF«ffi5r«tHL, i<OBKIfflHlfciSfC#t^^ 
■v coJI^B* 7^-M7; Wmth ZtlzXiX. 

mvmizw&^-itx'* mmmmtm^mi 

[007 1 ] ztz. *mmimiim<mmizmm 
mmmwiwizMf. mm$w&<mmm^tt. 

Wlttl^T. ffiaBSIFfilSfimaj^Sti. A*S*ifc 
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